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• Goals: Evaluate ambient water for unregulated 
contaminants of increasing environmental and human 
health concern 

• Participants: DRBC and  Axys Analytical Laboratories

Presenter Notes
Presentation Notes
The Delaware River Basin Commission was formed in 1961when President Kennedy and the governors of Delaware, New Jersey, Pennsylvania, and New York for the first time signed concurrent compact legislation into law creating a regional body with the force of law to oversee a unified approach to managing a river system without regard to political boundaries. Since its formation, the Commission has worked to protect water quality, resolve interstate water disputes without costly litigation, allocate and conserve water, manage river flow, and provide numerous other services to the signatory parties. The Commission serves as policy maker, regulator, planner, manager and mediator on behalf of the signatories to the Delaware River Basin Compact and the residents of the Basin. The 35,065 Km2 (13,539 square miles) of the Delaware River Basin contain stretches of the National Wild and Scenic River System as well as highly urbanized and industrialized areas. The Basin provides water for nearly 15 million people or roughly five percent of the U.S. population. While the Delaware Bay is a principal breeding ground for American horseshoe crabs and is among the largest staging areas for shorebirds in North America, it is also home to many industries and one of the largest petroleum ports in North America. The Delaware River Port Complex (including docking facilities in Pennsylvania, New Jersey, and Delaware) is the largest freshwater port in the world. According to testimony submitted to a U.S. House of Representatives subcommittee in 2005, the port complex generates $19 billion in annual economic activity. Nearly 42 million gallons of crude oil are moved on the Delaware River on a daily basis. 



Contaminants of Emerging Concern
• Pharmaceuticals 

and Personal Care 
Products (PPCP)

• Hormones 

• Stain 
repellants/non-
stick surfaces 
[PFC]

• Flame Retardants 
[PBDE]

• Surfactants 
[NP]

• Plasticizers
[bis-phenol A]

Presenter Notes
Presentation Notes
What are contaminants of emerging concern?
More than 85,000 chemicals are commercially available in the United States.
New chemicals and technologies are introduced each year and released to the environment.
Improved analytical methods to detect compounds
Fate and transport not well understood
Growing body of information on adverse effects
Consensus has not been reached concerning toxicity
Increased interest by scientists, the public, and regulators in substances and toxic effects not historically monitored or assessed
Unregulated or recently regulated compounds

Contaminants of Emerging Concern are chemical, physical, or biological substances which have found their way into the environment through anthropogenic activities that are of increasing environmental and human health concern for which current regulatory approaches are inadequate


PFC – perfluorinated compounds
PBDE-polybrominated diphenyl ethers
Surfactants and surfactant metabolites – nonyl phenol ethoxylates and nonylphenol - detergents
Plasticizers – Bisphenol A – plastic bottles 





Delaware River Basin

Ambient Water Sampling 
2007, 2008 & 2009

Presenter Notes
Presentation Notes
Urbanized and industrialized – 6 M residents in contributing watershed
Samples were collected from six sampling locations in mid-channel of the tidal Delaware River (Table 4; Figure 3). At each sampling site, ambient water was directly sampled into 2L HDPE (high density polyethylene) bottles for analysis of PFC.  A Niskin bottle was used to collect composite samples of ambient water into HDPE pails to be distributed to five 2.5 L amber glass bottles for analysis of other emerging contaminants and distributed into 2.5 to 5 gal LDPE (low density polyethylene) cubitainers (VWR Int., Brisbane, CA) for transport of chronic toxicity bioassays. Field blanks were collected. Glass bottles and blank water was obtained from the analytical laboratory.  The samples were placed on ice in coolers to maintain a temperature at 4 oC ± 2 oC.  The transect composites for each location were transported to the respective laboratories for toxicity testing and physical-chemical analysis. 



Results

• PBDE were measured in pg/L to ng/L concentrations with homolog 
distributions similar to those observed in other North American 
locations.  Because of the low levels found in water, future monitoring of 
PBDE by the DRBC will focus on bioaccumulation in fish tissue.

• Nonylphenol levels did not exceed current United States 
Environmental Protection Agency national water quality criteria. 

• BPA not detected  in ambient water (DL 0.05 ng/L)

• Natural and synthetic hormones were detected in ng/L levels. 
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	PPCP detected 2007, 2008 or  2009	
1	10-hydroxy-amitriptyline	
2	2-Hydroxy-ibuprofen	
3	Acetaminophen	
4	Albuterol	
5	Alprazolam	
6	Amitriptyline	
7	Amphetamine	
8	Atenolol	
9	Azithromycin	
10	Benzoylecgonine	
11	Caffeine	
12	Carbadox	
13	Carbamazepine	
14	Clarithromycin	
15	Cocaine	
16	Codeine	
17	Cotinine	
18	DEET	
19	Dehydronifedipine	
20	Desmethyldiltiazem	
21	Diltiazem	
22	Dimethylxanthine	
23	Diphenhydramine	
24	Enalapril	
25	Erythromycin-H2O	
26	Fluoxetine	
27	Fluticasone propionate	
28	Gemfibrozil	
29	Hydrocodone	
30	Ibuprofen	
31	Ibuprofen	
32	Lincomycin	
33	Meprobamate	
34	Metformin	
35	Methylprednisolone	
36	Metoprolol	
37	Naproxen	
38	Norfloxacin	
39	Norverapamil	
40	Ofloxacin	
41	Oxycodone	
42	Propoxyphene	
43	Ranitidine	
44	Sertraline	
45	Sulfadiazine	
46	Sulfadimethoxine	
47	Sulfamethoxazole	
48	Sulfanilamide	
49	Sulfathiazole	
50	Theophylline	
51	Thiabendazole	
52	Thiabendazole	
53	Triamterene	
54	Triclocarban	
55	Trimethoprim	
56	Valsartan	
57	Verapamil	



Codeine concentration peaks around sample site at RM 68 (38 to 159 ng/L) compared to background <10 ng/L (PA – generally ND except Killinger Creek 56 ng/L and Spring Creek 29 ng/L)

Metformin – not detected in Cheasepeake; not measured in PA study; Scheurer, 2009 most German rivers in 100 ng/L range while  Del R between RM 80 to 90 is 10X higher at 1000 to 3500 ng/L range.
Ottmar et al. 2010 – study of metformin and two other PPCP (valacyclovir and gabapentin) warrant study of fate, transport and occurenc.




Ambient Water Surveys in the Tidal Main Stem Delaware River

2007
# of analytes / # detected

2008
# of analytes / # detected

2009
# of analytes / # detected

PFC
LC/MS/MS

13/11
MLA060 – Rev03

13/11
MLA060 – Rev04

13/11
MLA060 – Rev07

PPCP
LC/MS/MS
USEPA 1694 plus 
extended list of 
analytes

54/21
MLA052 – Rev04

72/49
MLA052 – Rev04

119/46
MLA075 – Rev04

Sterols and Hormones 24/6
MLA055 – Rev02

GC/LRMS

27/11
MLA068 – Rev01

GC/LRMS

17/2 Hormones only
MLA072 – Rev02

LC/MS/MS
NP and NPE
GC/MS

3/2
MLA004 – Rev04

4/1
MLA004 – Rev05

4/2
MLA004 – Rev05

bis-phenol-A 
LC/MS/MS

Not monitored 1/0
MLA059 – Rev03

1/0
MLA059 – Rev04

PBDE 
HRGC/HRMS
USEPA 1614

46/24
MLA033-Rev03

Not monitored Not monitored

Carbamate Pesticides
LC/MS/MS

21/7
MLA-047 Draft

Not monitored Not monitored
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PFC – perfluorinated compounds
PPCP – pharmaceutical and personal care products
Sterols and hormones mostly phyto and fecal sterols few hormones at low levels – developing methodology with numerous QA issues (2007 estrone- natural hormone used in pharma andNorethindrone – a progestagen , hormone);(2008  17 alpha-Ethinyl-Estradiol ); (2009 desogestrel and testosterone ) 
NP – nonyl phenol  and NPE – nonyl phenol ethoxylates do not exceed current EPA WQ criteria in estuary – current EPA criteria are not protective for potential endocrine disruption.
PBDE – polybrominated diphenyl ethers – conc low in water continued monitoring  in fish only
Carbamates below EPA WQ criteria





Criteria for Prioritization of PPCP

• Environmental Concentration
• Toxicity (ecological and human)
• Physicochemical properties
• Analytical feasibility (all but Atenolol listed in EPA Method 

1694)
• Consumption/sales
• Degradation/persistence  

de Voogt et al., 2009, Water Sci & Technol
Kostich and Lazorchak, 2008, Sci Total Environ
Ottmar et al., 2010, Bull Environ Contam Toxicol
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Codeine concentration peaks around sample site at RM 68 (38 to 159 ng/L) compared to background <10 ng/L (PA – generally ND except Killinger Creek 56 ng/L and Spring Creek 29 ng/L)

Metformin – not detected in Cheasepeake; not measured in PA study; Scheurer, 2009 most German rivers in 100 ng/L range while  Del R between RM 80 to 90 is 10X higher at 1000 to 3500 ng/L range.
Ottmar et al. 2010 – study of metformin and two other PPCP (valacyclovir and gabapentin) warrant study of fate, transport and occurrence.
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Priority PPCP in Tidal Delaware River 
Codeine
Metformin
Ibuprofen
Triclocarban
Fluoxetine
Diltiazem
Dehydronifedipine
Acetaminophen
Ranitidine
Clarithromycin
Lincomycin
Trimethoprim
Atenolol
Naproxen
Ibuprofen
Gemfibrozil
Sulfamethoxazole
Erythromycin-H2O
Carbamazepine



Summary – PPCP

• Similar contaminants present in other fresh and estuarine 
surface waters with exception of codeine  and  metformin.

• Nineteen priority PPCP proposed for study in Delaware Estuary.
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Codeine concentration peaks around sample site at RM 68 (38 to 159 ng/L) compared to background <10 ng/L (PA – generally ND except Killinger Creek 56 ng/L and Spring Creek 29 ng/L)

Metformin – not detected in Cheasepeake; not measured in PA study; Scheurer, 2009 most German rivers in 100 ng/L range while  Del R between RM 80 to 90 is 10X higher at 1000 to 3500 ng/L range.
Ottmar et al. 2010 – study of metformin and two other PPCP (valacyclovir and gabapentin) warrant study of fate, transport and occurenc.




Perfluorochemicals

Presenter Notes
Presentation Notes
Chemical structure is PFOA

Possess unique properties that
   make them ideal for use in 
   products that resist heat, oil, stains, 
   grease and water.
They are commonly used in nonstick cookware, stain-resistant carpet and fabrics, fire-fighting foam and other industrial applications.
Their chemical structure make them extremely resistant to degradation in the environment.


Health effect
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Presentation Notes
		
Perfluorodecanoate (PFDA) C10			
Perfluorododecanoate (PFDoA) C12			
Perfluoroheptanoate (PFHpA) C7			
		
Perfluorohexanoate (PFHxA) C6			
Perfluorononanoate (PFNA) C9			
		
Perfluorooctanoate (PFOA) C8			
Perfluoropentanoate (PFPeA) C5			
Perfluoroundecanoate (PFUnA) C11			
Perfluorobutanoate (PFBA) C4			

Perfluorinated compounds (PFC) are found in a variety of industrial and household products such as stain repellant textiles, fire-fighting foams, and paper coatings. PFC have unique properties to repel both water and oil. They are a diverse group of compounds that have varying degrees of persistence, toxicity and bioaccumulation in the environment.  Overall, PFC with longer fluorinated carbon chains have greater potential to bioaccumulate especially compounds with greater than seven fluorinated carbons. Furthermore, perfluorinated sulfonates (e.g., PFOS) are more bioaccumulative than perflourinated carboxylates (e.g., PFOA) with the same number of carbons. (Conder, et al, 2008).  DRBC studies of PFC bioaccumulation in fish tissue are reported separately. 
			
Perfluorohexanoate (PFHxA) was detected at all six sites in this study in the range of 1.4 to 79.80 ng/L (Figure 7; Table B.4).  In streams of an industrial area in Korea, PFHxA are reported to be in the range of  0.77 to 27.27 ng.L (Rostkowski et al., 2006 ).  Benchmark values for environmental safety are not available for PFHxA.
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Perfluorooctanoate

NJ preliminary health based guidance for PFOA in drinking water 0.04 ppb = 40 ng/L
MDH – Health Based Values (HBV) 2007 0.5 ug/L = 500 ng/L for DW



Predominant PFC in the Hudson River with a median concentration of 35 ng/ L and a range of  22 to 173 ng/L (Sinclair et al, 2006). 

PFOA three year max concentrations  measured in the Delaware River is 75.40 ng/L (2007 -2009)
DRBC survey 
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Perfluorobutanesulfonate (PFBS) C4			
Perfluorohexanesulfonate (PFHxS) C6						
Perfluorooctanesulfonate (PFOS) C8						
Perfluorooctane sulfonamide (PFOSA) 

Perfluorinated compounds (PFC) are found in a variety of industrial and household products such as stain repellant textiles, fire-fighting foams, and paper coatings. PFC have unique properties to repel both water and oil. They are a diverse group of compounds that have varying degrees of persistence, toxicity and bioaccumulation in the environment.  Overall, PFC with longer fluorinated carbon chains have greater potential to bioaccumulate especially compounds with greater than seven fluorinated carbons. Furthermore, perfluorinated sulfonates (e.g., PFOS) are more bioaccumulative than perflourinated carboxylates (e.g., PFOA) with the same number of carbons. (Conder, et al, 2008).  DRBC studies of PFC bioaccumulation in fish tissue are reported separately. 
			
Perfluorohexanesulfonate (PFHS) was below the detection limit at three sites in this study and detected in the range of 2.97 to 4.48 ng/L at three other sites (Figure 7; Table B.4). The concentrations measured are similar to concentrations observed in numerous New York state waters (0.7 to 5.6 ng/l ) and lower than most observations in Lake Onondaga, New York (4.2 to 8.5 ng/L)  (Sinclair et al., 2006). Benchmark values for environmental safety are not available for PFHS.
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Perfluorinated sulfonate

MN Fcc and  dfcc are the same site specific criteria for a river at 6 ng/L

Aquatic Toxicology of Perfluorinated Chemicals, J.P. Giesy, J.E. Naile, J.S. Khim, P.D. Jones and J.L. Newsted in Reviews of Environmental Contaminattion and Toxicology (Ed) David M. Whitacre, 2010

MDH 2007 HBV is 0.3 ug/L = 300 ng/L for DW

Perfluorooctanesulfonate

Perfluorooctanesulfonate (PFOS) three year max in Del R at 11.7 ng/L is within range described as background (0 to 30 ng/L PFOS) for surface waters of Georgia, Michigan, and New York (Sinclair et al, 2006, Konwick et al, 2008). 

Although PFOS concentrations are low, bioaccumulation of PFOS with potential adverse human health effects from fish consumption make further studies warranted.
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3yr PFNA

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		2007		Perfluorononanoate (PFNA) C9		331.00		847.00		976.00		265.00		3.32		1.71		2007 2008 2009           RM 50

		2008		Perfluorononanoate (PFNA) C9		301		650		552		196		4.25		3.24		2007 2008 2009           RM 68

		2009		Perfluorononanoate (PFNA) C9		108		338		546		240		3.68		1.65		2007 2008 2009           RM 80

				mean		316.0		611.7		691.3		233.7		3.8		2.2		2007 2008 2009           RM 88

				std dev		21.2		256.7		246.5		34.9		0.5		0.9		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131
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3yr chart PFOS

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		2007		PFOS		6.16		11.7		10.9		10.5		6.71		3.53		2007 2008 2009           RM 50

		2008		Perfluorooctanesulfonate (PFOS) C8		6.16		11.7		10.9		10.5		6.71		3.53		2007 2008 2009           RM 68

		2009		Perfluorooctanesulfonate (PFOS) C8		2.86		5.75		7.97		5.99		7				2007 2008 2009           RM 80

				mean		6.2		9.7		9.9		9.0		6.8		3.5		2007 2008 2009           RM 88

				std dev		0.0		3.4		1.7		2.6		0.2		0.0		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131





3yr chart PFOS

		



EPA Provisional Health Advisory     200 ng/L
Aquatic Life Chronic Benchmark   1,900 ng/L
Avian Wildlife Benchmark   50 ng/L

PFOA ng/L

PFOS In Ambient Water Of TheTidal Delaware River



QA codes

		Laboratory qualifier codes

		NR		not reporter because data not quantifiable

		U		identifies compound that was not detected

		V		surrogate recovery is not within method/contract control limit

		D		dilution data





sample ID

		DRBC Emerging Contaminants POTW Surveys

		Sample ID		EST-E1-xxxxxx		EST-E4-xxxxxx		EST-E7-xxxxxx		EST-E9-xxxxxx		EST-E12-xxxxxx		EST-E16-xxxxxx		POTW-Px-xxxxxx		POTW-Wx-xxxxxx

		Location		Liston Point		Del. Mem Bridge		Marcus Hook Creek		Schuylkill R.		Pennsauken Creek		Biles Channel		Pennsville, NJ		Wilmington, DE

		River Mile (RM)		50		68		80		90		105		131		65		72

		LATITUDE (dd.ddddd)		39.455		39.65472		39.81336		39.8835		39.99478		40.18156		39.6414		39.639167

		LONGITUDE (dd.ddddd)		75.56		75.54667		75.39058		75.18616		75.05978		74.74505		75.545278		75.543056

		xxxxxx - Month, Day, Year - example -101707

		EST - estuary ambient water

		E17  - blank

		POTW - publicly owned treatment works

		P1 - POTW 1 blank

		P2 - POTW 1 post- chlorination effluent

		W1 - POTW 2 blank

		W2 - POTW 2 pre-chlorination effluent

		W4 - POTW 2 pre-chlorination effluent

		W5 - POTW 2 post-chlorination effluent

		W6 - POTW 2 blank

		Two blanks for PFC (EST-E18-101707 - field (rinsate) blank using Axys water) and (EST-E19-101707 - DRBC Milli-Q water from Wildco Beta Water sampler - potential sampling apparatus for 2008.)





2009 data

		Sample_ID		Lab_Sample_ID		Lab_Name		Sample_Matrix		Percent_Moisture		Percent_Lipid		QC_Code		Sample_Date		Sample_Time		Analysis_Performed		Extraction_Date		Analysis_Date		Analysis_Time		Sample_Size		Size_Units		Initial_Cal_Date		Instrument_ID		GC_Column_ID		Test_type		Test_batch_type		Batch_ID		Cal_Ver_Lab_Sample_ID		Method_Blank_Lab_Sample _ID		Compound		IUPAC_PCB_		CAS_		Conc_Found		Dilution Factor		UNITS		Data_Qualifier		EDL		Minimum_Level		Conc_Lower_Limit		Conc_Upper_Limit		Ion_Abundance_Ratio		Ion_Abundance_Ratio Lower Limit		Ion_Abundance_Ratio Upper Limit		RRT		RRT_Lower_Limit		RRT_Upper_Limit

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3				1		NG/L		U		2		2

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)								1		NG/L		U		2		2

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6				1		NG/L		U		2		2

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.999		0.999

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						8.15		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						11.7		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						47.4		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						9.81		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						27.7		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						338		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)						2.62		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)						3.97		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3		8.57		1		NG/L				1.99		1.99

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)						2.74		1		NG/L				1.99		1.99

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		5.75		1		NG/L				1.99		1.99

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						3.37		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						3.98		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						6.54		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						5.02		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						16.4		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						546		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)						1.75		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)						8.3		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3		2.62		1		NG/L				1.99		1.99

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)						3.62		1		NG/L				1.99		1.99

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		7.97		1		NG/L				1.99		1.99

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.995		0.995

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						2.84		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						3.17		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						6.07		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						4.01		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						11.5		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						240		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)								1		NG/L		U		1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)						3.86		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3				1		NG/L		U		2.02		2.02

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)						3.05		1		NG/L				2.02		2.02

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		5.99		1		NG/L				2.02		2.02

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		1.01		1.01

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						7.46		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						13.8		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						40		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						7.78		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						20.4		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						108		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)						2.08		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)						1.42		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3		9.88		1		NG/L				1.99		1.99

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)								1		NG/L		U		1.99		1.99

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		2.86		1		NG/L				1.99		1.99

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.995		0.995

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						1.87		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						2.23		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						5.45		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						1.95		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						5.37		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						3.68		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)								1		NG/L		U		1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)								1		NG/L		U		1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3				1		NG/L		U		2.02		2.02

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)						2.89		1		NG/L				2.02		2.02

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		7		1		NG/L				2.02		2.02

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		1.01		1.01

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)								1		NG/L		U		0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						1.34		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						3.27		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						1.14		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						3.29		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						1.65		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)								1		NG/L		U		0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)								1		NG/L		U		0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3				1		NG/L		U		1.98		1.98

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)								1		NG/L		U		1.98		1.98

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6				1		NG/L		U		1.98		1.98

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.992		0.992





3 yr max

		

								Maximum concentration		Maximum concentration		Maximum concentration		Max

								2007		2008		2009

								(ng/L)		(ng/L)		(ng/L)

				Perfluorobutanesulfonate (PFBS) C4		PFBS C4		2.79		25.9		8.15		25.9

				Perfluorodecanoate (PFDA) C10		PFDA C10		9.97		6.21		2.62		9.97

				Perfluorododecanoate (PFDoA) C12		PFDoA C12		NR		NR		NR

				Perfluoroheptanoate (PFHpA) C7		PFHpA C7		24.3		16.3		9.81		24.3

				Perfluorohexanesulfonate (PFHxS) C6		PFHxS C6		4.48		3.55		3.62		4.48

				Perfluorohexanoate (PFHxA) C6		PFHxA C6		79.8		80.1		6.54		80.1

				Perfluorononanoate (PFNA) C9		PFNA C9		976		650		546		976

				Perfluorooctanesulfonate (PFOS)C8		PFOS C8		8.42		11.7		7.97		11.7

				Perfluorooctanoate (PFOA) C8		PFOA C8		75.4		48		27.7		75.4

				Perfluoropentanoate (PFPeA) C5		PFPeA C5		35.4		31.6		13.8		35.4

				Perfluoroundecanoate (PFUnA) C11		PFUnA C11		26		11.8		3.97		26

				Perfluorobutanoate (PFBA) C4		PFBA C4		19		25.9		8.15		25.9

				Perfluorooctane sulfonamide (PFOSA)		PFOSA C8		NR		NR		NR





3 yr max chart

		

						Max

				PFBS C4		25.9

				PFDA C10		9.97

				PFDoA C12

				PFHpA C7		24.3

				PFHxS C6		4.48

				PFHxA C6		80.1

				PFNA C9		976

				PFOS C8		11.7

				PFOA C8		75.4

				PFPeA C5		35.4

				PFUnA C11		26

				PFBA C4		25.9

				PFOSA C8





3 yr max chart

		



ng/L

Three Year Maximum (2007 - 2009)



PFNA chart
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PFNA In Ambient Water Of TheTidal Delaware River 2009



ambient water_2009

		Compound		Compound		EST-E1-102209		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		Perfluorobutanoate (PFBA) C4		PFBA C4		7.46		8.15		3.37		2.84		1.87														1,000		MDH HBV

		Perfluoropentanoate (PFPeA) C5		PFPeA C5		13.8		11.7		3.98		3.17		2.23		1.34												1,000		MDH HBV

		Perfluorohexanoate (PFHxA) C6		PFHxA C6		40		47.4		6.54		6.07		5.45		3.27												1,000		MDH HBV

		Perfluoroheptanoate (PFHpA) C7		PFHpA C7		7.78		9.81		5.02		4.01		1.95		1.14

		Perfluorooctanoate (PFOA) C8		PFOA C8		20.4		27.7		16.4		11.5		5.37		3.29		610 and 1,620		MPCA HHB Surface  Water C dfcc and fcc								300		MDH HRL

		Perfluorononanoate (PFNA) C9		PFNA C9		108		338		546		240		3.68		1.65

		Perfluorodecanoate (PFDA) C10		PFDA C10		2.08		2.62		1.75

		Perfluoroundecanoate (PFUnA) C11		PFUnA C11		1.42		3.97		8.3		3.86

		Perfluorododecanoate (PFDoA) C12		PFDoA C12

		Perfluorobutanesulfonate (PFBS) C4		PFBS C4		9.88		8.57		2.62																		600		MDH HBV

		Perfluorohexanesulfonate (PFHxS) C6		PFHxS C6				2.74		3.62		3.05		2.89														600		MDH HBV

		Perfluorooctanesulfonate (PFOS) C8		PFOS C8		2.86		5.75		7.97		5.99		7				6 to 12		MPCA HHBSWC								300		MDH  HRL

		Perfluorooctane sulfonamide (PFOSA) C8		PFOSA C8

		Total PFC ng/L		Total PFC ng/L		213.68		466.41		605.57		280.49		30.44		10.69

		RM		RM		50		68		80		90		105		131

						Liston Point		De. Mem Bridge		Marcus Hook Creek		Schuylkill R.		Pennsauken Creek		Biles Channel

		MDH - Minnesota Department of Health

		MPCA - Minnisota Pollution Control Agency

		HBV - health based value (drinking water criteria)

		HHBSWC - human health-based surface water criteria (fish consumption plus drinking water)

		∑PFCA				200.94		449.35		591.36		271.45		20.55		10.69

		∑PFCA ≥C8				131.90		372.29		572.45		255.36		9.05		4.94

		∑PFS (C4+C6+C8)				12.74		17.06		14.21		9.04		9.89		0.00





PFOA chart

		





PFOA chart

		20.4

		27.7

		16.4

		11.5

		5.37

		3.29



Liston Point

S. Del. Mem. Br.

Marcus Hook Creek

Schuylkill R.

Pennsauken R.

Biles Channel

EPA Provisional Health Advisory 
               400 ng/L

River Miles

PFOA ng/L

PFOA In Ambient Water Of TheTidal Delaware River 2009



PFOS chart

		





PFOS chart

		2.86

		5.75

		7.97

		5.99

		7



Liston Point

South of Del. Mem. Br.

Mouth of 
Marcus Hook Creek

Mouth of Schuylkill R.

Mouth of Pennsauken R.

Biles Channel

EPA Provisional Health Advisory     200 ng/L
Aquatic Life Chronic Benchmark 1,900 ng/L
Avian Wildlife Benchmark 50 ng/L

River Miles

PFOS ng/L

PFOS In Ambient Water Of TheTidal Delaware River 2009



PFC chart_2009

		





PFC chart_2009

		50		50		50		50		50		50		50		50		50		50		50		50		50
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3yr chart PFOA

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

						49		68		80		92		105		131

		2007		Perfluorooctanoate (PFOA) C8		57.3		75.4		23.8		10.8		5.8		3.5		2007 2008 2009           RM 50

		2008		Perfluorooctanoate (PFOA) C8		47.5		48.0		19.2		10.2		5.1		4.0		2007 2008 2009           RM 68

		2009		Perfluorooctanoate (PFOA) C8		20.4		27.7		16.4		11.5		5.4		3.3		2007 2008 2009           RM 80

				mean		41.7		50.4		19.8		10.8		5.4		3.6		2007 2008 2009           RM 88

				std dev		19.1		23.9		3.7		0.7		0.4		0.4		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131
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Presenter Notes
Presentation Notes
PFC concentrations more elevated in pelagic species (White Perch) compared to the benthic species (Channel Catfish)
PFC concentrations are higher in tidal area than non-tidal area

PFUnA(C11) > PFOS(C8) > PFNA(C9) > PFDoA(C12) > PFDA(C10)

MN concentration in fish fillet corresponding to fish consumption advisory of one meal per week is 40 ng/g wet weight
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PFC chart 2004-2007

								ng/g

						RM		Species		PFDA		PFDoA		PFNA		PFOSA		PFOS		PFUnA

				2004-2006		58		Channel Catfish		2.67		4.99		3.86		0		0		15.4

				2004-2006				White Perch		6.8		7		8.2		5.9		11.7		22.8

				2004-2006		80		Channel Catfish		0		2.2		2.83		0		4.21		15.7

				2004-2006				White Perch		5.3		6.4		7.77		3.03		19.2		48

				2004-2006		91		Channel Catfish		0		0		7.47		0		0		33

				2004-2006				White Perch		4.3		4.9		19.3		3.86		15.2		75

				2004-2006		107		Channel Catfish		0		0		0		0		0		3.4

				2004-2006				White Perch		0		0		0		0		21.1		8.7

				2004-2006		128		Channel Catfish		0		0		0		0		0		0

				2004-2006				White Perch		0		2.75		0		2.71		29.2		9.3
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Sheet1 WORK

		Sample_ID		Year		Site_Name		RM		Species		Percent_Lipid		Total Of Conc_Found		Perfluorobutanesulfonate (PFBS)		Perfluorobutanoate (PFBA)		Perfluorodecanoate (PFDA)		Perfluorododecanoate (PFDoA)		Perfluoroheptanoate (PFHpA)		Perfluorohexanesulfonate (PFHxS)		Perfluorohexanoate (PFHxA)		Perfluorononanoate (PFNA)		Perfluorooctane sulfonamide (PFOSA)		Perfluorooctanesulfonate (PFOS)		Perfluorooctanoate (PFOA)		Perfluoropentanoate (PFPeA)		Perfluoroundecanoate (PFUnA)				Sample_ID		Year				Site_Name		Year		RM		Species		Perfluorooctane sulfonamide (PFOSA)		Sulfonates		oates

		SR-CC-S04		2004		Salem River		58		Channel Catfish		3.34		2670						2670		4990								8720										15100				SR-CC-S04		2004				Salem River		2004		58		Channel Catfish				0		31,480

		SR-CC-S05		2005		Salem River		58		Channel Catfish		4.39		2390								4500								2390										15400				SR-CC-S05		2005				Salem River		2005								0		22,290

		SR-CC-S06		2006		Salem River		58		Channel Catfish		3.95		3860						7790		5090								3860				5330						20000				SR-CC-S06		2006				Salem River		2006								5,330		36,740

		SR-WP-S04		2004		Salem River		58		White Perch		5.04		8220						8220		9230								9930				13900						32400				SR-WP-S04		2004				Salem River		2004				White Perch				13,900		59,780

		SR-WP-S05		2005		Salem River		58		White Perch		2.62		3890						3890		6080								4150		5920		12200						26500				SR-WP-S05		2005				Salem River		2005						5,920		12,200		40,620

		SR-WP-S06		2006		Salem River		58		White Perch		3.85		3690						7170		6100								14800		3690		10200						23100				SR-WP-S06		2006				Salem River		2006						3,690		10,200		51,170

		RC-CC-S04		2004		Raccoon Creek		80		Channel Catfish		2.17		2200								2200								7240				4210						15000				RC-CC-S04		2004				Raccoon Creek		2004		80		Channel Catfish				4,210		24,440

		RC-CC-S05		2005		Raccoon Creek		80		Channel Catfish		5.19		19000																										19000				RC-CC-S05		2005				Raccoon Creek		2005								0		19,000

		RC-CC-S06		2006		Raccoon Creek		80		Channel Catfish		3.52		2530						2530		2900								2830				5370						15700				RC-CC-S06		2006				Raccoon Creek		2006								5,370		23,960

		RC-WP-S04		2004		Raccoon Creek		80		White Perch		3.46		4120						4120		6930								13600				25600						64700				RC-WP-S04		2004				Raccoon Creek		2004				White Perch				25,600		89,350

		RC-WP-S05		2005		Raccoon Creek		80		White Perch		1.53		4600								4600								7770		5240		14100						32100				RC-WP-S05		2005				Raccoon Creek		2005						5,240		14,100		44,470

		RC-WP-S06		2006		Raccoon Creek		80		White Perch		2.91		2550						4670		5990								2550		3030		14900						40800				RC-WP-S06		2006				Raccoon Creek		2006						3,030		14,900		54,010

		WC-CC-S04		2004		Woodbury Creek		91		Channel Catfish		2.65		2340								2340								10700										44200				WC-CC-S04		2004				Woodbury Creek		2004		91		Channel Catfish				0		57,240

		WC-CC-S05		2005		Woodbury Creek		91		Channel Catfish		3.25		5230																5230										29500				WC-CC-S05		2005				Woodbury Creek		2005								0		34,730

		WC-CC-S06		2006		Woodbury Creek		91		Channel Catfish		2.35		7470																7470										38400				WC-CC-S06		2006				Woodbury Creek		2006								0		45,870

		WC-WP-S04		2004		Woodbury Creek		91		White Perch		2.62		3630						3630		7100								30600				19100						116000				WC-WP-S04		2004				Woodbury Creek		2004				White Perch				19,100		157,330

		WC-WP-S05		2005		Woodbury Creek		91		White Perch		1.64		5030						5030		5470								18500		5900		21900						73300				WC-WP-S05		2005				Woodbury Creek		2005						5,900		21,900		102,300

		WC-WP-S06		2006		Woodbury Creek		91		White Perch		3.21		3860						4080		4240								15400		3860		12300						59100				WC-WP-S06		2006				Woodbury Creek		2006						3,860		12,300		82,820

		PC-CC-S05		2005		Talcony Palmyra		107		Channel Catfish		3.81																																PC-CC-S05		2005				Talcony Palmyra		2005		107		Channel Catfish				0		0

		PC-CC-S06		2006		Talcony Palmyra		107		Channel Catfish		4.4		4000																				7020						4000				PC-CC-S06		2006				Talcony Palmyra		2006								7,020		4,000

		TP-CC-S04		2004		Talcony Palmyra		107		Channel Catfish		4.20		2580																										2580				TP-CC-S04		2004				Talcony Palmyra		2004								0		2,580

		PC-WP-S05		2005		Talcony Palmyra		107		White Perch		2.73		4760																		4760		13700						10700				PC-WP-S05		2005				Talcony Palmyra		2005				White Perch		4,760		13,700		10,700

		PC-WP-S06		2006		Talcony Palmyra		107		White Perch		1.67		3160						3160														35500						11200				PC-WP-S06		2006				Talcony Palmyra		2006								35,500		14,360

		TP-WP-S04		2004		Talcony Palmyra		107		White Perch		2.43		4680								4680												21100						23200				TP-WP-S04		2004				Talcony Palmyra		2004								21,100		27,880

		CC-CC-S04		2004		Crosswicks Creek		128		Channel Catfish		3.89																																CC-CC-S04		2004				Crosswicks Creek		2004		128		Channel Catfish				0		0

		CC-CC-S05		2005		Crosswicks Creek		128		Channel Catfish		2.96		2570																										2570				CC-CC-S05		2005				Crosswicks Creek		2005								0		2,570

		CC-CC-S06		2006		Crosswicks Creek		128		Channel Catfish		2.71																																CC-CC-S06		2006				Crosswicks Creek		2006								0		0

		CC-WP-S04		2004		Crosswicks Creek		128		White Perch		1.98		2100						2100		2750												28300						6870				CC-WP-S04		2004				Crosswicks Creek		2004				White Perch				28,300		11,720

		CC-WP-S05		2005		Crosswicks Creek		128		White Perch		1.83		3190								4040										3190		32900						12500				CC-WP-S05		2005				Crosswicks Creek		2005						3,190		32,900		16,540

		CC-WP-S06		2006		Crosswicks Creek		128		White Perch		2.4		2710								2740										2710		34800						6800				CC-WP-S06		2006				Crosswicks Creek		2006						2,710		34,800		9,540

		LAM-SM-F04		2004		Lambertville		149		Smallmouth Bass		1.16		2250						2250		3490												47500						9650				LAM-SM-F04		2004				Lambertville		2004		149		Smallmouth Bass				47,500		15,390

		LAM-SM-F05		2005		Lambertville		149		Smallmouth Bass		1.40		2900						3100		2900												32500						9380				LAM-SM-F05		2005				Lambertville		2005								32,500		15,380

		LAM-WS-F04		2004		Lambertville		149		White Sucker		4.84		1760								1760												15900						4040				LAM-WS-F04		2004				Lambertville		2004				White Sucker				15,900		5,800

		LAM-WS-F05		2005		Lambertville		149		White Sucker		3.46		5610																				5610										LAM-WS-F05		2005				Lambertville		2005								5,610		0

		EST-SM-F04		2004		Easton		183		Smallmouth Bass		1.19		1940								1940												16400						3750				EST-SM-F04		2004				Easton		2004		183		Smallmouth Bass				16,400		5,690

		PH-SM-F05		2005		Easton		183		Smallmouth Bass		1.83		4700																				23800						4700				PH-SM-F05		2005				Easton		2005		183		Smallmouth Bass				23,800		4,700

		EST-WS-F04		2004		Easton		183		White Sucker		3.79		2010						2010		2200												9300						2960				EST-WS-F04		2004				Easton		2004		183		White Sucker				9,300		7,170

		PH-WS-F05		2005		Easton		183		White Sucker		3.50																																PH-WS-F05		2005				Easton		2005		183		White Sucker				0		0

		MIL-SM-F04		2004		Milford		246		Smallmouth Bass		0.85		2580																				12800						2580				MIL-SM-F04		2004				Milford		2004		246		Smallmouth Bass				12,800		2,580

		MIL-SM-F05		2005		Milford		246		Smallmouth Bass		1.31		3950																				12800						3950				MIL-SM-F05		2005				Milford		2005		246		Smallmouth Bass				12,800		3,950

		MIL-WS-F04		2004		Milford		246		White Sucker		3.40		2170																				4170						2170				MIL-WS-F04		2004				Milford		2004		246		White Sucker				4,170		2,170

		MIL-WS-F05		2005		Milford		246		White Sucker		1.97		3570																				5090						3570				MIL-WS-F05		2005				Milford		2005		246		White Sucker				5,090		3,570

		NRB-SM-F04		2004		Narrowsburg		289		Smallmouth Bass		1.44		2750																				9150						2750				NRB-SM-F04		2004				Narrowsburg		2004		289		Smallmouth Bass				9,150		2,750

		NRB-WS-F04		2004		Narrowsburg		289		White Sucker		2.47																																NRB-WS-F04		2004				Narrowsburg		2004		289		White Sucker
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Tidal

		Sample_ID		Year		Site_Name		RM		Species		Percent_Lipid		Total Of Conc_Found		Perfluorobutanesulfonate (PFBS)		Perfluorobutanoate (PFBA)		Perfluorodecanoate (PFDA)		Perfluorododecanoate (PFDoA)		Perfluoroheptanoate (PFHpA)		Perfluorohexanesulfonate (PFHxS)		Perfluorohexanoate (PFHxA)		Perfluorononanoate (PFNA)		Perfluorooctane sulfonamide (PFOSA)		Perfluorooctanesulfonate (PFOS)		Perfluorooctanoate (PFOA)		Perfluoropentanoate (PFPeA)		Perfluoroundecanoate (PFUnA)

		SR-CC-S04		2004		Salem River		58		Channel Catfish		3.34		2670						2670		4990								8720				0						15100

		SR-CC-S05		2005		Salem River		58		Channel Catfish		4.39		2390								4500								2390				0						15400

		SR-CC-S06		2006		Salem River		58		Channel Catfish		3.95		3860						7790		5090								3860				5330						20000

		SR-WP-S04		2004		Salem River		58		White Perch		5.04		8220						8220		9230								9930				13900						32400

		SR-WP-S05		2005		Salem River		58		White Perch		2.62		3890						3890		6080								4150		5920		12200						26500

		SR-WP-S06		2006		Salem River		58		White Perch		3.85		3690						7170		6100								14800		3690		10200						23100

		RC-CC-S04		2004		Raccoon Creek		80		Channel Catfish		2.17		2200								2200								7240				4210						15000

		RC-CC-S05		2005		Raccoon Creek		80		Channel Catfish		5.19		19000																				0						19000

		RC-CC-S06		2006		Raccoon Creek		80		Channel Catfish		3.52		2530						2530		2900								2830				5370						15700

		RC-WP-S04		2004		Raccoon Creek		80		White Perch		3.46		4120						4120		6930								13600				25600						64700

		RC-WP-S05		2005		Raccoon Creek		80		White Perch		1.53		4600								4600								7770		5240		14100						32100

		RC-WP-S06		2006		Raccoon Creek		80		White Perch		2.91		2550						4670		5990								2550		3030		14900						40800

		WC-CC-S04		2004		Woodbury Creek		91		Channel Catfish		2.65		2340								2340								10700				0						44200

		WC-CC-S05		2005		Woodbury Creek		91		Channel Catfish		3.25		5230																5230				0						29500

		WC-CC-S06		2006		Woodbury Creek		91		Channel Catfish		2.35		7470																7470				0						38400

		WC-WP-S04		2004		Woodbury Creek		91		White Perch		2.62		3630						3630		7100								30600				19100						116000

		WC-WP-S05		2005		Woodbury Creek		91		White Perch		1.64		5030						5030		5470								18500		5900		21900						73300

		WC-WP-S06		2006		Woodbury Creek		91		White Perch		3.21		3860						4080		4240								15400		3860		12300						59100

		PC-CC-S05		2005		Talcony Palmyra		107		Channel Catfish		3.81		0																				0

		PC-CC-S06		2006		Talcony Palmyra		107		Channel Catfish		4.4		4000																				7020						4000

		TP-CC-S04		2004		Talcony Palmyra		107		Channel Catfish		4.2		2580																				0						2580

		PC-WP-S05		2005		Talcony Palmyra		107		White Perch		2.73		4760																		4760		13700						10700

		PC-WP-S06		2006		Talcony Palmyra		107		White Perch		1.67		3160						3160														35500						11200

		TP-WP-S04		2004		Talcony Palmyra		107		White Perch		2.43		4680								4680												21100						23200

		CC-CC-S04		2004		Crosswicks Creek		128		Channel Catfish		3.89		0																				0

		CC-CC-S05		2005		Crosswicks Creek		128		Channel Catfish		2.96		2570																				0						2570

		CC-CC-S06		2006		Crosswicks Creek		128		Channel Catfish		2.71		0																				0

		CC-WP-S04		2004		Crosswicks Creek		128		White Perch		1.98		2100						2100		2750												28300						6870

		CC-WP-S05		2005		Crosswicks Creek		128		White Perch		1.83		3190								4040										3190		32900						12500

		CC-WP-S06		2006		Crosswicks Creek		128		White Perch		2.4		2710								2740										2710		34800						6800

																																median		8610

																																90th percentile		28760
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Non-Tidal

		Sample_ID		Year		Site_Name		RM		Species		Percent_Lipid		Total Of Conc_Found		Perfluorobutanesulfonate (PFBS)		Perfluorobutanoate (PFBA)		Perfluorodecanoate (PFDA)		Perfluorododecanoate (PFDoA)		Perfluoroheptanoate (PFHpA)		Perfluorohexanesulfonate (PFHxS)		Perfluorohexanoate (PFHxA)		Perfluorononanoate (PFNA)		Perfluorooctane sulfonamide (PFOSA)		Perfluorooctanesulfonate (PFOS)		Perfluorooctanoate (PFOA)		Perfluoropentanoate (PFPeA)		Perfluoroundecanoate (PFUnA)

		EST-SM-F04		2004		Easton		183		Smallmouth Bass		1.19		1940								1940												16400						3750

		LAM-SM-F04		2004		Lambertville		149		Smallmouth Bass		1.16		2250						2250		3490												47500						9650

		LAM-SM-F05		2005		Lambertville		149		Smallmouth Bass		1.4		2900						3100		2900												32500						9380

		MIL-SM-F04		2004		Milford		246		Smallmouth Bass		0.85		2580																				12800						2580

		MIL-SM-F05		2005		Milford		246		Smallmouth Bass		1.31		3950																				12800						3950

		NRB-SM-F04		2004		Narrowsburg		289		Smallmouth Bass		1.44		2750																				9150						2750

		PH-SM-F05		2005		Easton		183		Smallmouth Bass		1.83		4700																				23800						4700

		EST-WS-F04		2004		Easton		183		White Sucker		3.79		2010						2010		2200												9300						2960

		LAM-WS-F04		2004		Lambertville		149		White Sucker		4.84		1760								1760												15900						4040

		LAM-WS-F05		2005		Lambertville		149		White Sucker		3.46		5610																				5610

		MIL-WS-F04		2004		Milford		246		White Sucker		3.4		2170																				4170						2170

		MIL-WS-F05		2005		Milford		246		White Sucker		1.97		3570																				5090						3570

		NRB-WS-F04		2004		Narrowsburg		289		White Sucker		2.47		0

		PH-WS-F05		2005		Easton		183		White Sucker		3.5		0

		Concentration										Lipids

		F-Test Two-Sample for Variances										F-Test Two-Sample for Variances

				Variable 1		Variable 2								Variable 1		Variable 2

		Mean		3,010		2,160						Mean		1.31		3.35

		Variance		954,467		3,900,733						Variance		0.09		0.85

		Observations		7		7						Observations		7		7

		df		6		6						df		6		6

		F		0.2446890328								F		0.1060300556

		P(F<=f) one-tail		0.0553319559								P(F<=f) one-tail		0.0075918971

		F Critical one-tail		0.233434605								F Critical one-tail		0.233434605





Pivot_table_redo

		

						Species																Species

		RM		Data		Channel Catfish		Smallmouth Bass		White Perch		White Sucker		Grand Total				RM		Compound		Channel Catfish		Smallmouth Bass		White Perch		White Sucker

		58		Average of Perfluorooctane sulfonamide (PFOSA)						4805				4805				58		PFOS		0				4,805

				Average of Sulfonates		1776.6666666667				12100				6938.3333333333						Sulfonates		1,777				12,100

				Average of oates		30170				50523.3333333333				40346.6666666667						PFCA		30,170				50,523

		80		Average of Perfluorooctane sulfonamide (PFOSA)						4135				4135				80		PFOS		0				4,135

				Average of Sulfonates		3193.3333333333				18200				10696.6666666667						Sulfonates		3,193				18,200

				Average of oates		22466.6666666667				62610				42538.3333333333						PFCA		22,467				62,610

		91		Average of Perfluorooctane sulfonamide (PFOSA)						4880				4880				91		PFOS		0				4,880

				Average of Sulfonates		0				17766.6666666667				8883.3333333333						Sulfonates		0				17,767

				Average of oates		45946.6666666667				114150				80048.3333333333						PFCA		45,947				114,150

		107		Average of Perfluorooctane sulfonamide (PFOSA)						4760				4760				107		PFOS		0				4,760

				Average of Sulfonates		2340				23433.3333333333				12886.6666666667						Sulfonates		2,340				23,433

				Average of oates		2193.3333333333				17646.6666666667				9920						PFCA		2,193				17,647

		128		Average of Perfluorooctane sulfonamide (PFOSA)						2950				2950				128		PFOS		0				2,950

				Average of Sulfonates		0				32000				16000						Sulfonates		0				32,000

				Average of oates		856.6666666667				12600				6728.3333333333						PFCA		857				12,600

		149		Average of Perfluorooctane sulfonamide (PFOSA)														149		PFOS

				Average of Sulfonates				40000				10755		25377.5						Sulfonates				40,000				10,755

				Average of oates				15385				2900		9142.5						PFCA				15,385				2,900

		183		Average of Perfluorooctane sulfonamide (PFOSA)														183		PFOS				0				0

				Average of Sulfonates				20100				4650		12375						Sulfonates				20,100				4,650

				Average of oates				5195				3585		4390						PFCA				5,195				3,585

		246		Average of Perfluorooctane sulfonamide (PFOSA)														246		PFOS				0				0

				Average of Sulfonates				12800				4630		8715						Sulfonates				12,800				4,630

				Average of oates				3265				2870		3067.5						PFCA				3,265				2,870

		289		Average of Perfluorooctane sulfonamide (PFOSA)														289		PFOS				0				0

				Average of Sulfonates				9150						9150						Sulfonates				9,150				0

				Average of oates				2750						2750						PFCA				2,750				0

		Total Average of Perfluorooctane sulfonamide (PFOSA)								4255.5555555556				4255.5555555556

		Total Average of Sulfonates				1462		22135.7142857143		20700		6678.3333333333		12266.2790697674

		Total Average of oates				20326.6666666667		7205.7142857143		51506		3118.3333333333		26666.0465116279





Sheet1

		Sample_ID		Year		Site_Name		RM		Species		Percent_Lipid		Total Of Conc_Found		Perfluorobutanesulfonate (PFBS)		Perfluorobutanoate (PFBA)		Perfluorodecanoate (PFDA)		Perfluorododecanoate (PFDoA)		Perfluoroheptanoate (PFHpA)		Perfluorohexanesulfonate (PFHxS)		Perfluorohexanoate (PFHxA)		Perfluorononanoate (PFNA)		Perfluorooctane sulfonamide (PFOSA)		Perfluorooctanesulfonate (PFOS)		Perfluorooctanoate (PFOA)		Perfluoropentanoate (PFPeA)		Perfluoroundecanoate (PFUnA)

		SR-CC-S04		2004		Salem River		58		Channel Catfish		3.34		2670						2670		4990								8720										15100

		SR-CC-S05		2005		Salem River		58		Channel Catfish		4.39		2390								4500								2390										15400

		SR-CC-S06		2006		Salem River		58		Channel Catfish		3.95		3860						7790		5090								3860				5330						20000

		SR-WP-S04		2004		Salem River		58		White Perch		5.04		8220						8220		9230								9930				13900						32400

		SR-WP-S05		2005		Salem River		58		White Perch		2.62		3890						3890		6080								4150		5920		12200						26500

		SR-WP-S06		2006		Salem River		58		White Perch		3.85		3690						7170		6100								14800		3690		10200						23100

		RC-CC-S04		2004		Raccoon Creek		80		Channel Catfish		2.17		2200								2200								7240				4210						15000

		RC-CC-S05		2005		Raccoon Creek		80		Channel Catfish		5.19		19000																										19000

		RC-CC-S06		2006		Raccoon Creek		80		Channel Catfish		3.52		2530						2530		2900								2830				5370						15700

		RC-WP-S04		2004		Raccoon Creek		80		White Perch		3.46		4120						4120		6930								13600				25600						64700

		RC-WP-S05		2005		Raccoon Creek		80		White Perch		1.53		4600								4600								7770		5240		14100						32100

		RC-WP-S06		2006		Raccoon Creek		80		White Perch		2.91		2550						4670		5990								2550		3030		14900						40800

		WC-CC-S04		2004		Woodbury Creek		91		Channel Catfish		2.65		2340								2340								10700										44200

		WC-CC-S05		2005		Woodbury Creek		91		Channel Catfish		3.25		5230																5230										29500

		WC-CC-S06		2006		Woodbury Creek		91		Channel Catfish		2.35		7470																7470										38400

		WC-WP-S04		2004		Woodbury Creek		91		White Perch		2.62		3630						3630		7100								30600				19100						116000

		WC-WP-S05		2005		Woodbury Creek		91		White Perch		1.64		5030						5030		5470								18500		5900		21900						73300

		WC-WP-S06		2006		Woodbury Creek		91		White Perch		3.21		3860						4080		4240								15400		3860		12300						59100

		PC-CC-S05		2005		Talcony Palmyra		107		Channel Catfish		3.81

		PC-CC-S06		2006		Talcony Palmyra		107		Channel Catfish		4.4		4000																				7020						4000

		TP-CC-S04		2004		Talcony Palmyra		107		Channel Catfish		4.20		2580																										2580

		PC-WP-S05		2005		Talcony Palmyra		107		White Perch		2.73		4760																		4760		13700						10700

		PC-WP-S06		2006		Talcony Palmyra		107		White Perch		1.67		3160						3160														35500						11200

		TP-WP-S04		2004		Talcony Palmyra		107		White Perch		2.43		4680								4680												21100						23200

		CC-CC-S04		2004		Crosswicks Creek		128		Channel Catfish		3.89

		CC-CC-S05		2005		Crosswicks Creek		128		Channel Catfish		2.96		2570																										2570

		CC-CC-S06		2006		Crosswicks Creek		128		Channel Catfish		2.71

		CC-WP-S04		2004		Crosswicks Creek		128		White Perch		1.98		2100						2100		2750												28300						6870

		CC-WP-S05		2005		Crosswicks Creek		128		White Perch		1.83		3190								4040										3190		32900						12500

		CC-WP-S06		2006		Crosswicks Creek		128		White Perch		2.4		2710								2740										2710		34800						6800

		LAM-SM-F04		2004		Lambertville		149		Smallmouth Bass		1.16		2250						2250		3490												47500						9650

		LAM-SM-F05		2005		Lambertville		149		Smallmouth Bass		1.40		2900						3100		2900												32500						9380

		LAM-WS-F04		2004		Lambertville		149		White Sucker		4.84		1760								1760												15900						4040

		LAM-WS-F05		2005		Lambertville		149		White Sucker		3.46		5610																				5610

		EST-SM-F04		2004		Easton		183		Smallmouth Bass		1.19		1940								1940												16400						3750

		PH-SM-F05		2005		Easton		183		Smallmouth Bass		1.83		4700																				23800						4700

		EST-WS-F04		2004		Easton		183		White Sucker		3.79		2010						2010		2200												9300						2960

		PH-WS-F05		2005		Easton		183		White Sucker		3.50

		MIL-SM-F04		2004		Milford		246		Smallmouth Bass		0.85		2580																				12800						2580

		MIL-SM-F05		2005		Milford		246		Smallmouth Bass		1.31		3950																				12800						3950

		MIL-WS-F04		2004		Milford		246		White Sucker		3.40		2170																				4170						2170

		MIL-WS-F05		2005		Milford		246		White Sucker		1.97		3570																				5090						3570

		NRB-SM-F04		2004		Narrowsburg		289		Smallmouth Bass		1.44		2750																				9150						2750

		NRB-WS-F04		2004		Narrowsburg		289		White Sucker		2.47





tidal ng_L

		Sample_ID		Year		Site_Name		RM		Species		Percent_Lipid		Total Of Conc_Found		Perfluorobutanesulfonate (PFBS)		Perfluorobutanoate (PFBA)		Perfluorodecanoate (PFDA)		Perfluorododecanoate (PFDoA)		Perfluoroheptanoate (PFHpA)		Perfluorohexanesulfonate (PFHxS)		Perfluorohexanoate (PFHxA)		Perfluorononanoate (PFNA)		Perfluorooctane sulfonamide (PFOSA)		Perfluorooctanesulfonate (PFOS)		Perfluorooctanoate (PFOA)		Perfluoropentanoate (PFPeA)		Perfluoroundecanoate (PFUnA)				Year		RM		Species		PFDA ng/L		PFDoA		PFNA		PFOSA		PFOS		PFUnA

		SR-CC-S04		2004		Salem River		58		Channel Catfish		3.34		2670						2670		4990								8720				0						15100				2004		58		Channel Catfish		2.67		4.99		8.72		0		0		15.1

		SR-CC-S05		2005		Salem River		58		Channel Catfish		4.39		2390								4500								2390				0						15400				2005		58		Channel Catfish		0		4.5		2.39		0		0		15.4

		SR-CC-S06		2006		Salem River		58		Channel Catfish		3.95		3860						7790		5090								3860				5330						20000				2006		58		Channel Catfish		7.79		5.09		3.86		0		5.33		20

		SR-WP-S04		2004		Salem River		58		White Perch		5.04		8220						8220		9230								9930				13900						32400				2004		58		White Perch		8.22		9.23		9.93		0		13.9		32.4

		SR-WP-S05		2005		Salem River		58		White Perch		2.62		3890						3890		6080								4150		5920		12200						26500				2005		58		White Perch		3.89		6.08		4.15		5.92		12.2		26.5

		SR-WP-S06		2006		Salem River		58		White Perch		3.85		3690						7170		6100								14800		3690		10200						23100				2006		58		White Perch		7.17		6.1		14.8		3.69		10.2		23.1

		RC-CC-S04		2004		Raccoon Creek		80		Channel Catfish		2.17		2200								2200								7240				4210						15000				2004		80		Channel Catfish		0		2.2		7.24		0		4.21		15

		RC-CC-S05		2005		Raccoon Creek		80		Channel Catfish		5.19		19000																				0						19000				2005		80		Channel Catfish		0		0		0		0		0		19

		RC-CC-S06		2006		Raccoon Creek		80		Channel Catfish		3.52		2530						2530		2900								2830				5370						15700				2006		80		Channel Catfish		2.53		2.9		2.83		0		5.37		15.7

		RC-WP-S04		2004		Raccoon Creek		80		White Perch		3.46		4120						4120		6930								13600				25600						64700				2004		80		White Perch		4.12		6.93		13.6		0		25.6		64.7

		RC-WP-S05		2005		Raccoon Creek		80		White Perch		1.53		4600								4600								7770		5240		14100						32100				2005		80		White Perch		0		4.6		7.77		5.24		14.1		32.1

		RC-WP-S06		2006		Raccoon Creek		80		White Perch		2.91		2550						4670		5990								2550		3030		14900						40800				2006		80		White Perch		4.67		5.99		2.55		3.03		14.9		40.8

		WC-CC-S04		2004		Woodbury Creek		91		Channel Catfish		2.65		2340								2340								10700				0						44200				2004		91		Channel Catfish		0		2.34		10.7		0		0		44.2

		WC-CC-S05		2005		Woodbury Creek		91		Channel Catfish		3.25		5230																5230				0						29500				2005		91		Channel Catfish		0		0		5.23		0		0		29.5

		WC-CC-S06		2006		Woodbury Creek		91		Channel Catfish		2.35		7470																7470				0						38400				2006		91		Channel Catfish		0		0		7.47		0		0		38.4

		WC-WP-S04		2004		Woodbury Creek		91		White Perch		2.62		3630						3630		7100								30600				19100						116000				2004		91		White Perch		3.63		7.1		30.6		0		19.1		116

		WC-WP-S05		2005		Woodbury Creek		91		White Perch		1.64		5030						5030		5470								18500		5900		21900						73300				2005		91		White Perch		5.03		5.47		18.5		5.9		21.9		73.3

		WC-WP-S06		2006		Woodbury Creek		91		White Perch		3.21		3860						4080		4240								15400		3860		12300						59100				2006		91		White Perch		4.08		4.24		15.4		3.86		12.3		59.1

		PC-CC-S05		2005		Talcony Palmyra		107		Channel Catfish		3.81		0																				0										2005		107		Channel Catfish		0		0		0		0		0		0

		PC-CC-S06		2006		Talcony Palmyra		107		Channel Catfish		4.4		4000																				7020						4000				2006		107		Channel Catfish		0		0		0		0		7.02		4

		TP-CC-S04		2004		Talcony Palmyra		107		Channel Catfish		4.2		2580																				0						2580				2004		107		Channel Catfish		0		0		0		0		0		2.58

		PC-WP-S05		2005		Talcony Palmyra		107		White Perch		2.73		4760																		4760		13700						10700				2005		107		White Perch		0		0		0		4.76		13.7		10.7

		PC-WP-S06		2006		Talcony Palmyra		107		White Perch		1.67		3160						3160														35500						11200				2006		107		White Perch		3.16		0		0		0		35.5		11.2

		TP-WP-S04		2004		Talcony Palmyra		107		White Perch		2.43		4680								4680												21100						23200				2004		107		White Perch		0		4.68		0		0		21.1		23.2

		CC-CC-S04		2004		Crosswicks Creek		128		Channel Catfish		3.89		0																				0										2004		128		Channel Catfish		0		0		0		0		0		0

		CC-CC-S05		2005		Crosswicks Creek		128		Channel Catfish		2.96		2570																				0						2570				2005		128		Channel Catfish		0		0		0		0		0		2.57

		CC-CC-S06		2006		Crosswicks Creek		128		Channel Catfish		2.71		0																				0										2006		128		Channel Catfish		0		0		0		0		0		0

		CC-WP-S04		2004		Crosswicks Creek		128		White Perch		1.98		2100						2100		2750												28300						6870				2004		128		White Perch		2.1		2.75		0		0		28.3		6.87

		CC-WP-S05		2005		Crosswicks Creek		128		White Perch		1.83		3190								4040										3190		32900						12500				2005		128		White Perch		0		4.04		0		3.19		32.9		12.5

		CC-WP-S06		2006		Crosswicks Creek		128		White Perch		2.4		2710								2740										2710		34800						6800				2006		128		White Perch		0		2.74		0		2.71		34.8		6.8
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PFC chart

								ng/L

						RM		Species		PFDA		PFDoA		PFNA		PFOSA		PFOS		PFUnA

				2004-2006		58		Channel Catfish		2.67		4.99		3.86		0		0		15.4

				2004-2006				White Perch		7.17		6.1		9.93		3.69		12.2		26.5

				2004-2006		80		Channel Catfish		0		2.2		2.83		0		4.21		15.7

				2004-2006				White Perch		4.12		5.99		7.77		3.03		14.9		40.8

				2004-2006		91		Channel Catfish		0		0		7.47		0		0		38.4

				2004-2006				White Perch		4.08		5.47		18.5		3.86		19.1		73.3

				2004-2006		107		Channel Catfish		0		0		0		0		0		2.58

				2004-2006				White Perch		0		0		0		0		21.1		11.2

				2004-2006		128		Channel Catfish		0		0		0		0		0		0

				2004-2006				White Perch		0		2.75		0		2.71		32.9		6.87
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Presenter Notes
Presentation Notes
Perfluorundecanoate -  PFUnA (C11) has been detected in most wildlife tested and can possibly biomagnify and bioaccumulate (Conder et al., 2008)


Perfluorododecanoate (PFDoA) C12  below 1 ng/L detection limit in ambient water. Detected in fish tissue data. Has been detected in most wildlife tested and can possibly biomagnify and bioaccumulate (Conder et al., 2008)

Insufficient information is available to make a preliminary assessment of human health and ecotoxicology for PFUnA and PFDoA.
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3yr PFUnA plus fish

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

						50		68		80		88		105		131

		2007		Perfluoroundecanoate (PFUnA) C11		2.42		8.92		26.00		7.22						2007 2008 2009           RM 50

		2008		Perfluoroundecanoate (PFUnA) C11		2.47		7.23		11.8		5.44						2007 2008 2009           RM 68

		2009		Perfluoroundecanoate (PFUnA) C11		1.42		3.97		8.3		3.86						2007 2008 2009           RM 80

				mean		2.4		6.7		15.4		5.5		0.0		0.0		2007 2008 2009           RM 88

				std dev		0.0		2.5		9.4		1.7		0.0		0.0		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131

				channel catfish		16.8				16.6		33		3.1		2.6

				white perch		27.2				48		74.6		13.8		9.3

				RM		58				80		91		107		128
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3yr PFDA

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		2007		PFDA (C10)		6.97		9.97		4.62		2.07		1.11				2007 2008 2009           RM 50

		2008		PFDA (C10)		5.25		6.21		2.33		1.69						2007 2008 2009           RM 68

		2009		PFDA (C10)		2.08		2.62		1.75								2007 2008 2009           RM 80

				mean		6.1		6.3		2.9		1.9		1.1		0.0		2007 2008 2009           RM 88

				std dev		1.2		3.7		1.5		0.3		0.0		0.0		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131





3yr PFDA

		



ng/L

PFDA  (C10) In Ambient Water Of TheTidal Delaware River



3yr PFDoA

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		2007		PFDoA (C12)														2007 2008 2009           RM 50

		2008		PFDoA (C12)														2007 2008 2009           RM 68

		2009		PFDoA (C12)														2007 2008 2009           RM 80

				mean		0.0		0.0		0.0		0.0		0.0		0.0		2007 2008 2009           RM 88

				std dev		0.0		0.0		0.0		0.0		0.0		0.0		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131





3yr PFDoA

		



ng/L

PFDoA  (C12) In Ambient Water Of TheTidal Delaware River
< 1 ng/L



3yr PFUnA

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		2007		Perfluoroundecanoate (PFUnA) C11		2.42		8.92		26.00		7.22						2007 2008 2009           RM 50

		2008		Perfluoroundecanoate (PFUnA) C11		2.47		7.23		11.8		5.44						2007 2008 2009           RM 68

		2009		Perfluoroundecanoate (PFUnA) C11		1.42		3.97		8.3		3.86						2007 2008 2009           RM 80

				mean		2.4		6.7		15.4		5.5		0.0		0.0		2007 2008 2009           RM 88

				std dev		0.0		2.5		9.4		1.7		0.0		0.0		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131





3yr PFUnA

		



ng/L

PFUnA In Ambient Water Of TheTidal Delaware River



3yr PFNA

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		2007		Perfluorononanoate (PFNA) C9		331.00		847.00		976.00		265.00		3.32		1.71		2007 2008 2009           RM 50

		2008		Perfluorononanoate (PFNA) C9		301		650		552		196		4.25		3.24		2007 2008 2009           RM 68

		2009		Perfluorononanoate (PFNA) C9		108		338		546		240		3.68		1.65		2007 2008 2009           RM 80

				mean		316.0		611.7		691.3		233.7		3.8		2.2		2007 2008 2009           RM 88

				std dev		21.2		256.7		246.5		34.9		0.5		0.9		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131





3yr PFNA

		



ng/L

PFNA In Ambient Water Of TheTidal Delaware River



3yr chart PFOS

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		2007		PFOS		6.16		11.7		10.9		10.5		6.71		3.53		2007 2008 2009           RM 50

		2008		Perfluorooctanesulfonate (PFOS) C8		6.16		11.7		10.9		10.5		6.71		3.53		2007 2008 2009           RM 68

		2009		Perfluorooctanesulfonate (PFOS) C8		2.86		5.75		7.97		5.99		7				2007 2008 2009           RM 80

				mean		6.2		9.7		9.9		9.0		6.8		3.5		2007 2008 2009           RM 88

				std dev		0.0		3.4		1.7		2.6		0.2		0.0		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131





3yr chart PFOS

		



EPA Provisional Health Advisory     200 ng/L
Aquatic Life Chronic Benchmark   1,900 ng/L
Avian Wildlife Benchmark   50 ng/L

ng/L

PFOS In Ambient Water Of TheTidal Delaware River



QA codes

		Laboratory qualifier codes

		NR		not reporter because data not quantifiable

		U		identifies compound that was not detected

		V		surrogate recovery is not within method/contract control limit

		D		dilution data





sample ID

		DRBC Emerging Contaminants POTW Surveys

		Sample ID		EST-E1-xxxxxx		EST-E4-xxxxxx		EST-E7-xxxxxx		EST-E9-xxxxxx		EST-E12-xxxxxx		EST-E16-xxxxxx		POTW-Px-xxxxxx		POTW-Wx-xxxxxx

		Location		Liston Point		Del. Mem Bridge		Marcus Hook Creek		Schuylkill R.		Pennsauken Creek		Biles Channel		Pennsville, NJ		Wilmington, DE

		River Mile (RM)		50		68		80		90		105		131		65		72

		LATITUDE (dd.ddddd)		39.455		39.65472		39.81336		39.8835		39.99478		40.18156		39.6414		39.639167

		LONGITUDE (dd.ddddd)		75.56		75.54667		75.39058		75.18616		75.05978		74.74505		75.545278		75.543056

		xxxxxx - Month, Day, Year - example -101707

		EST - estuary ambient water

		E17  - blank

		POTW - publicly owned treatment works

		P1 - POTW 1 blank

		P2 - POTW 1 post- chlorination effluent

		W1 - POTW 2 blank

		W2 - POTW 2 pre-chlorination effluent

		W4 - POTW 2 pre-chlorination effluent

		W5 - POTW 2 post-chlorination effluent

		W6 - POTW 2 blank

		Two blanks for PFC (EST-E18-101707 - field (rinsate) blank using Axys water) and (EST-E19-101707 - DRBC Milli-Q water from Wildco Beta Water sampler - potential sampling apparatus for 2008.)





2009 data

		Sample_ID		Lab_Sample_ID		Lab_Name		Sample_Matrix		Percent_Moisture		Percent_Lipid		QC_Code		Sample_Date		Sample_Time		Analysis_Performed		Extraction_Date		Analysis_Date		Analysis_Time		Sample_Size		Size_Units		Initial_Cal_Date		Instrument_ID		GC_Column_ID		Test_type		Test_batch_type		Batch_ID		Cal_Ver_Lab_Sample_ID		Method_Blank_Lab_Sample _ID		Compound		IUPAC_PCB_		CAS_		Conc_Found		Dilution Factor		UNITS		Data_Qualifier		EDL		Minimum_Level		Conc_Lower_Limit		Conc_Upper_Limit		Ion_Abundance_Ratio		Ion_Abundance_Ratio Lower Limit		Ion_Abundance_Ratio Upper Limit		RRT		RRT_Lower_Limit		RRT_Upper_Limit

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.999		0.999

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3				1		NG/L		U		2		2

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)								1		NG/L		U		2		2

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6				1		NG/L		U		2		2

		EST-E17-102209		L13807-7		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		9:06:34		0.501		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.999		0.999

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						8.15		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						11.7		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						47.4		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						9.81		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						27.7		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						338		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)						2.62		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)						3.97		1		NG/L				0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.995		0.995

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3		8.57		1		NG/L				1.99		1.99

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)						2.74		1		NG/L				1.99		1.99

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		5.75		1		NG/L				1.99		1.99

		EST-E4-102209		L13807-2  (A)		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		8:38		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:05:26		0.502		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						3.37		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						3.98		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						6.54		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						5.02		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						16.4		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						546		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)						1.75		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)						8.3		1		NG/L				0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.995		0.995

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3		2.62		1		NG/L				1.99		1.99

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)						3.62		1		NG/L				1.99		1.99

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		7.97		1		NG/L				1.99		1.99

		EST-E7-102209		L13807-3		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:16		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:56:13		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.995		0.995

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						2.84		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						3.17		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						6.07		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						4.01		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						11.5		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						240		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)								1		NG/L		U		1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)						3.86		1		NG/L				1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		1.01		1.01

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3				1		NG/L		U		2.02		2.02

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)						3.05		1		NG/L				2.02		2.02

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		5.99		1		NG/L				2.02		2.02

		EST-E9-102209		L13807-4		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		9:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:13:06		0.494		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		1.01		1.01

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						7.46		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						13.8		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						40		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						7.78		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						20.4		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						108		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)						2.08		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)						1.42		1		NG/L				0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.995		0.995

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3		9.88		1		NG/L				1.99		1.99

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)								1		NG/L		U		1.99		1.99

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		2.86		1		NG/L				1.99		1.99

		EST-E1-102209		L13807-1		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		7:40		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		7:39:12		0.503		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.995		0.995

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)						1.87		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						2.23		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						5.45		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						1.95		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						5.37		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						3.68		1		NG/L				1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)								1		NG/L		U		1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)								1		NG/L		U		1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		1.01		1.01

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3				1		NG/L		U		2.02		2.02

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)						2.89		1		NG/L				2.02		2.02

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6		7		1		NG/L				2.02		2.02

		EST-E12-102209		L13807-5		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		10:20		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:32:30		0.496		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		1.01		1.01

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanoate (PFBA)								1		NG/L		U		0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoropentanoate (PFPeA)						1.34		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanoate (PFHxA)						3.27		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroheptanoate (PFHpA)						1.14		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanoate (PFOA)						3.29		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorononanoate (PFNA)						1.65		1		NG/L				0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorodecanoate (PFDA)								1		NG/L		U		0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluoroundecanoate (PFUnA)								1		NG/L		U		0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorododecanoate (PFDoA)								1		NG/L		U		0.992		0.992

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorobutanesulfonate (PFBS)				45187-15-3				1		NG/L		U		1.98		1.98

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorohexanesulfonate (PFHxS)								1		NG/L		U		1.98		1.98

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctanesulfonate (PFOS)				45298-90-6				1		NG/L		U		1.98		1.98

		EST-E16-102209		L13807-6		Axys Analytical Services		Water (Dissolved)						SA		22-Oct-09		11:10		AXYS METHOD MLA-060 Rev 07		27-Oct-09		29-Oct-09		8:49:33		0.504		L		25-Oct-09		LC MS/MS		C18		initial		analysis		WG30665		FC9G_521 S: 4		FC9G_521 S: 11		Perfluorooctane sulfonamide (PFOSA)								1		NG/L		U		0.992		0.992





3 yr max

		

								Maximum concentration		Maximum concentration		Maximum concentration		Max

								2007		2008		2009

								(ng/L)		(ng/L)		(ng/L)

				Perfluorobutanesulfonate (PFBS) C4		PFBS C4		2.79		25.9		8.15		25.9

				Perfluorodecanoate (PFDA) C10		PFDA C10		9.97		6.21		2.62		9.97

				Perfluorododecanoate (PFDoA) C12		PFDoA C12		NR		NR		NR

				Perfluoroheptanoate (PFHpA) C7		PFHpA C7		24.3		16.3		9.81		24.3

				Perfluorohexanesulfonate (PFHxS) C6		PFHxS C6		4.48		3.55		3.62		4.48

				Perfluorohexanoate (PFHxA) C6		PFHxA C6		79.8		80.1		6.54		80.1

				Perfluorononanoate (PFNA) C9		PFNA C9		976		650		546		976

				Perfluorooctanesulfonate (PFOS)C8		PFOS C8		8.42		11.7		7.97		11.7

				Perfluorooctanoate (PFOA) C8		PFOA C8		75.4		48		27.7		75.4

				Perfluoropentanoate (PFPeA) C5		PFPeA C5		35.4		31.6		13.8		35.4

				Perfluoroundecanoate (PFUnA) C11		PFUnA C11		26		11.8		3.97		26

				Perfluorobutanoate (PFBA) C4		PFBA C4		19		25.9		8.15		25.9

				Perfluorooctane sulfonamide (PFOSA)		PFOSA C8		NR		NR		NR





3 yr max chart

		

						Max

				PFBS C4		25.9

				PFDA C10		9.97

				PFDoA C12

				PFHpA C7		24.3

				PFHxS C6		4.48

				PFHxA C6		80.1

				PFNA C9		976

				PFOS C8		11.7

				PFOA C8		75.4

				PFPeA C5		35.4

				PFUnA C11		26

				PFBA C4		25.9

				PFOSA C8





3 yr max chart

		



ng/L

Three Year Maximum (2007 - 2009)



PFNA chart

		





PFNA chart

		108

		338

		546

		240

		3.68

		1.65



Liston Point

S. Del. Mem. Br.

Mouth of Marcus 
Hook Creek

Mouth of Schuylkill R.

Mouth of Pennsauken R.

Biles Channel

River Miles

PFNA ng/L

PFNA In Ambient Water Of TheTidal Delaware River 2009



ambient water_2009

		Compound		Compound		EST-E1-102209		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

		Perfluorobutanoate (PFBA) C4		PFBA C4		7.46		8.15		3.37		2.84		1.87														1,000		MDH HBV

		Perfluoropentanoate (PFPeA) C5		PFPeA C5		13.8		11.7		3.98		3.17		2.23		1.34												1,000		MDH HBV

		Perfluorohexanoate (PFHxA) C6		PFHxA C6		40		47.4		6.54		6.07		5.45		3.27												1,000		MDH HBV

		Perfluoroheptanoate (PFHpA) C7		PFHpA C7		7.78		9.81		5.02		4.01		1.95		1.14

		Perfluorooctanoate (PFOA) C8		PFOA C8		20.4		27.7		16.4		11.5		5.37		3.29		610 and 1,620		MPCA HHB Surface  Water C dfcc and fcc								300		MDH HRL

		Perfluorononanoate (PFNA) C9		PFNA C9		108		338		546		240		3.68		1.65

		Perfluorodecanoate (PFDA) C10		PFDA C10		2.08		2.62		1.75

		Perfluoroundecanoate (PFUnA) C11		PFUnA C11		1.42		3.97		8.3		3.86

		Perfluorododecanoate (PFDoA) C12		PFDoA C12

		Perfluorobutanesulfonate (PFBS) C4		PFBS C4		9.88		8.57		2.62																		600		MDH HBV

		Perfluorohexanesulfonate (PFHxS) C6		PFHxS C6				2.74		3.62		3.05		2.89														600		MDH HBV

		Perfluorooctanesulfonate (PFOS) C8		PFOS C8		2.86		5.75		7.97		5.99		7				6 to 12		MPCA HHBSWC								300		MDH  HRL

		Perfluorooctane sulfonamide (PFOSA) C8		PFOSA C8

		Total PFC ng/L		Total PFC ng/L		213.68		466.41		605.57		280.49		30.44		10.69

		RM		RM		50		68		80		90		105		131

						Liston Point		De. Mem Bridge		Marcus Hook Creek		Schuylkill R.		Pennsauken Creek		Biles Channel

		MDH - Minnesota Department of Health

		MPCA - Minnisota Pollution Control Agency

		HBV - health based value (drinking water criteria)

		HHBSWC - human health-based surface water criteria (fish consumption plus drinking water)

		∑PFCA				200.94		449.35		591.36		271.45		20.55		10.69

		∑PFCA ≥C8				131.90		372.29		572.45		255.36		9.05		4.94

		∑PFS (C4+C6+C8)				12.74		17.06		14.21		9.04		9.89		0.00
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PFC chart_2009

		50		50		50		50		50		50		50		50		50		50		50		50		50

		68.1		68.1		68.1		68.1		68.1		68.1		68.1		68.1		68.1		68.1		68.1		68.1		68.1

		80		80		80		80		80		80		80		80		80		80		80		80		80

		90		90		90		90		90		90		90		90		90		90		90		90		90

		105.4		105.4		105.4		105.4		105.4		105.4		105.4		105.4		105.4		105.4		105.4		105.4		105.4

		131.1		131.1		131.1		131.1		131.1		131.1		131.1		131.1		131.1		131.1		131.1		131.1		131.1



mouth of bay                      head of tide

PFBA C4
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PFHxA C6
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PFOA C8

PFNA C9

PFDA C10

PFUnA C11
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PFBS C4

PFHxS C6

PFOS C8

PFOSA C8

River Miles

ng/L

PFC In Ambient Waters Of TheTidal Delaware River 2009
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3yr chart PFOA

		Year		Compound		EST-E1-		EST-E4-		EST-E7-		EST-E9-		EST-E12-		EST-E16-		Benchmark		Source

						49		68		80		92		105		131

		2007		Perfluorooctanoate (PFOA) C8		57.3		75.4		23.8		10.8		5.8		3.5		2007 2008 2009           RM 50

		2008		Perfluorooctanoate (PFOA) C8		47.5		48.0		19.2		10.2		5.1		4.0		2007 2008 2009           RM 68

		2009		Perfluorooctanoate (PFOA) C8		20.4		27.7		16.4		11.5		5.4		3.3		2007 2008 2009           RM 80

				mean		41.7		50.4		19.8		10.8		5.4		3.6		2007 2008 2009           RM 88

				std dev		19.1		23.9		3.7		0.7		0.4		0.4		2007 2008 2009           RM 105

																		2007 2008 2009           RM 131
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Summary – Perfluorinated Compounds

• PFC detected at ng/L (pptr) levels in water
– PFNA (C9) highest PFC concentrations in water
– Concentrations in water appear to be going down

• PFC in Delaware River fish fillets at ng/g (ppb) 
levels 
– PFUnA(C11) > PFOS(C8) > PFNA(C9) > PFDoA(C12) > PFDA(C10)  

• Additional ecotoxicology information needed 
especially on the bioaccumulative and 
persistent longer chain and sulfonated
compounds

Presenter Notes
Presentation Notes
Although PFC are increasingly being detected in the environment, little information is available on the ecotoxicology of many PFC.  Additional information is needed especially on longer chain and sulfonated compounds. 



Report Technical Reviewers

– Dr. Thomas Fikslin, DRBC
– Dr. Robert Hoke, Dupont Haskell Lab
– Dr. Richard Greene, DNREC
– Dr. Daniel Caldwell, J&J – hormone section
– Dr. Jeffrey Ashley, Phila U. – PBDE  section
– Dr. Franklin Houghton, U Pitt – estrogenic cpd assay 

section
– Greg Cavallo PG, DRBC - data management and 

review
– Report distributed to TAC members

Presenter Notes
Presentation Notes
Vitellogenin assay
intersex
YES (yeast estrogen screen)
in vitro bioassays - human (MCF-7 human breast cancer cells and fish cell lines)
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